Leptospirosis is an endemic disease in Malaysia. Despite the increasing incidence rate, knowledge on the economic assessment of preventing leptospirosis is still limited. This 
| INTRODUCTION
Leptospirosis is a public health concern because of its increasing incidence and prevalence. The Communicable Disease Centre estimated that there were 1.03 million cases of leptospirosis and 58 900 deaths annually due to leptospirosis worldwide. 1 In Malaysia, the annual incidence rate of leptospirosis has increased dramatically, from 6.99 to 25 .94 cases per 100 000 populations, from 2 2010 to 2014.
The economic burden of leptospirosis is not to be underestimated. People who are infected with the disease not only suffer the physical and emotional pain of the illness but also struggle with the financial costs of medical treatments combined with lost work or productivity. 3 The total social cost of leptospirosis cases in Brazil for 2011 was reported to range 4 between US$21 500 and US$100 800. Goarant et al, in their study of a leptospirosis outbreak in New Caledonia in 2008, estimated the cost for diagnostic, prevention, and control initiatives at €984 472, whereas the prevention and awareness program also cost an additional 5 €52 077. If the current leptospirosis situation is not addressed, these costs will continue to rise and add further burdens to the economies of the nations involved. From the provider's perspective, it is therefore necessary to consider the economic burden associated with leptospirosis.
Preventing leptospirosis is crucial for controlling the disease's incidence. In health care, prevention is a broad term that encompasses a wide range of interventions intended to reduce disease occurrence and disability, or to slow the development and exacerbation of illnesses. Increasing the focus on preventing leptospirosis will help to decrease the disease's prevalence and morbidity. [6] [7] [8] Despite these benefits, it is notable that most countries, including Malaysia, have no systematic leptospirosis prevention and control program as it is not identified as a priority under the national health policy. 9 However, more attention has now been directed toward the disease. Since 2010, leptospirosis has been gazetted as one of the notifiable diseases 10 under the Prevention and Control of Infectious Diseases Act 1988. The surveillance system for leptospirosis was established in the same year and dictates mandatory notification of all probable and confirmed cases to the nearest district health office within 1 week from the date of diagnosis.
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The health care industry is now facing its biggest challenge: optimizing the use of limited resources. Economic assessment is therefore a fundamental tool in anticipating the probable costs and benefits of a proposed program or policy. 12 The willingness-to-contribute (WTC) is an alternative to the willingness-to-pay (WTP) approach in the than half of the respondents refused to pay in monetary units and accepted the contribution of labor.
has gained higher acceptance among respondents in developing countries because it captures limitations outside the monetary scope. 13, 20, 21 For example, the WTC method was used to study the WTC toward combating tsetsetransmitted diseases in south-west Ethiopia 18,21 and in the prevention of leptospirosis among urban dwellers in Metro Manila, where poverty is common and unemployment prevails. 22 This article represents the first attempt to capture the economic benefit of leptospirosis prevention in Kelantan, a north-eastern state in Malaysia, by the WTC method. Knowledge on the economic benefits of preventing leptospirosis may help policy makers to make informed decisions about the allocation of resources and development of public health leptospirosis prevention policy.
| METHODOLOGY

| Study design
This is a cross-sectional study that uses the WTC approach to determine the monetary valuation of a hypothetical leptospirosis intervention.
| Setting
The study was done at two locations: the Siti Khadijah and Pasir Mas markets. These two districts were chosen as they reported the two highest leptospirosis rates in Kelantan 23 for 2014. The selection of the wet market was based on an environmental study that highlighted that effluent water from wet markets was at a higher risk of leptospiral contamination than lake water 24 , which means that the wet market traders are at a higher risk of contracting leptospirosis. The study was done from November 2016 to March 2017.
| Sample size determination
No sampling method was applied. For this type of study, the suggested sample sizes 25 are between 200 and 2500.
The sample size was set at 250.
| Selection criteria
The inclusion criteria for this study were that respondents were 18 years old and above and fluent in the Malay language. Those who were absent during the period of the study or did not consent to the study were excluded from the study.
| Study tool
A CVM pro forma (Appendix A) was developed for the purpose of data collection. The pro forma was adapted from
Arbiol et al, which was a similar study on leptospirosis prevention in the Philippines. 22 It was translated into the Malay language by the research team members. Back-to-back translation by a professional translator was deemed unnecessary after considering the simplicity of the pro forma and because the conceptual and cultural correspondence between the original and translated version was achieved. The one-page pro forma contained only two sections. The first part described a hypothetical scenario of a voluntary leptospirosis prevention program that included environmental cleanup and health promotion activities. In the second part, respondents were asked about (a) the maximum amount of time (in hours) that they would be willing to contribute toward the proposed leptospirosis prevention program and (b) their expected wages if they were to get paid for the voluntary work. The pro forma took 5 to 10 minutes to fill and was pretested among market traders who were not involved in the study. Minor revisions were then made to further improve the pro forma. Data were obtained from face-to-face interviews because such interviews produce the highest quality WTP/WTC data. 
| Data analysis
| Converting labor contribution to monetary value
To convert WTC into a monetary value, the respondent labor time contribution (hours) toward the hypothetical leptospirosis prevention program was multiplied by the expected wage rate. To derive the total economic benefit of preventing leptospirosis, the average WTC was multiplied by Kelantan's population (1.8 million).
To avoid overestimating this value, a method developed by Cesario 27 was applied, in which the leisure rate of time that is equivalent to one-third of the wage rate was also used in the calculation. 
| Labor contribution and expected wage for leptospirosis prevention
Two hundred and fifty respondents participated in the study, 127 from the Siti Khadijah market and 130 from the Pasir Mas market. Most of them were females, which constituted 70% of the total respondents. The average age of the wet market traders in this study was 40 (SD14.93) years old, and their average income was RM974.40 (SD462.60) per month.
The CVM pro forma showed that the study respondents were willing to contribute a minimum of 0.17 hours and up to a maximum of 40 hours per month, leading to an average of 6.68 hours (SD9.01) per month. When they were asked about the expected wage, the distribution ranged from MYR0 to MYR200 per hour, with a mean expected wage of MYR6.58 (SD14.2) per hour. Ninety-seven respondents refused to contribute in the proposed prevention program and cited MYR0 for the expected wage. The reasons for such responses included being too busy with existing jobs, having a poor understanding of leptospirosis, and the belief that the prevention initiative should be voluntary and that no payment should be expected. From the study, it was discovered that about 62.3% of the respondents were willing to contribute voluntary labor to the proposed leptospirosis prevention program. This result indicated a broad acceptance of labor as a payment vehicle. This finding is concurrent with those of Arbiol et al on leptospirosis prevention programs among urban dwellers in Metro Manila, of which 60% were willing to contribute labor toward a leptospirosis prevention program. 22 However, the findings showed that respondents in Kelantan were less willing to contribute labor hours toward leptospirosis prevention. Compared with residents in the Philippines, who were willing to give an average labor contribution of 10.66 hours per month and WTC of US$12.03 a month 22 , the average labor contribution by respondents in Kelantan was 6.68 hours per month, equivalent to a WTC of US$14.54 monthly. There are many explanations for this finding. The WTC is also positively associated with the respondent's knowledge about leptospirosis and proximity of residence to high-risk flood areas. 3 The interviews revealed that the reasons for such responses included being too busy with their existing jobs, having a poor understanding of leptospirosis, and the belief that the prevention initiative should be voluntary, ie, without payment. However, the actual reasons for the low WTC of respondents in Kelantan cannot be determined as the analysis on the association showed insignificant results.
The current study found that the total annual economic benefit of preventing leptospirosis in Kelantan was MYR457.63 million (US$101.70 million); this can also be interpreted as the economic loss of nonprevention. A similar study on the economic benefit of preventing leptospirosis in Metro Manila was US$124.97 million. 22 The difference in the value could be due to Manila being the capital state of the Philippines, with its higher population count and broader WTC toward a leptospirosis prevention program.
The use of WTC is not without controversy in the sense that the labor contribution is not as easily and directly convertible into monetary value since the contribution of labor time depends not only on the task but also on the type of labor that has to be done and on the working conditions. 29 This led to reduced interest in using WTC in contingent valuation studies in the developed world. It was also observed that the labor-money ratio may not be equivalent for all, especially for younger respondents, who do not seem to perceive the value of nature work to be as high as other respondents, this may indicate a shortage of leisure time among younger people nowadays. 14,19,29 Based on Adaman et al's study about the determinants of urban households' WTC toward carbon dioxide emission reductions in Turkey, WTC is hampered significantly by the general lack of trust in institutions and respondents' belief that fellow community members will not contribute. 30 The hypothetical scenario on voluntary labor has led to decreased acceptance among respondents in Kelantan. Further, one limitation of this study is the high occurrence of zero labor contribution responses and zero expected values during the interviews. These responses were considered missing values and excluded from the analysis.
| CONCLUSION
It is important to note that most countries, including Malaysia, have no systematic leptospirosis prevention and control program. The study suggests that there are opportunities to save money through the prevention of leptospirosis. Based on the WTC approach, the state of Kelantan would benefit by US$101.70 million (leisure rate)
to US$315 million (wage rate) if leptospirosis is prevented, which can also be interpreted as the economic loss if leptospirosis is not prevented. As the saying goes, "an ounce of prevention is worth a pound of cure," this value may provide some basis for future investment in preventive measures for leptospirosis. We propose that the economic benefit of preventing leptospirosis should be calculated for the whole population of Malaysia so that the savings for the nation can be determined. Similar economic benefit studies on preventing other diseases may also be considered to assist with planning and decision-making regarding the distribution and management of resources. 
CVM PRO FORMA
Scenario: Assuming that a program for the prevention of leptospirosis is being implemented.
The program includes activities related to environmental cleanups and health advocacy activities for leptospirosis prevention. People are encouraged to participate in the proposed program. However, their participation will be strictly on voluntary basis. 
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